Introduction
Work-related musculoskeletal disorders are the most frequent occupational health concern in the UK, and within the NHS are responsible for about 40% of sickness absences [1] . Work-related upper limb disorders (ULD) including the hand, wrist, arm, shoulder and neck have a prevalence in the UK of 700 per 100,000 employed [2] .
Anecdotally, anaesthetists are prone to ULDs, especially neck problems, although there are very few, if any, published data on this. In order to address this paucity of information in the literature, we undertook this study to explore the prevalence and type of ULDs among anaesthetists, and associated risk factors.
Methods
This was a survey of members of the Association of Anaesthetists. Because it was a membership survey, and because the target participants were not all NHS staff (some working in the UK outside the NHS and some working in Data were analysed using Fisher's exact test, t-test and Mann-Whitney U-test, followed by univariate logistic regression for significant (p < 0.05) differences with plausible associations. Those variables with p < 0.05 after univariate logistic regression were examined using multivariable logistic regression.
Results
A total of 10,231 electronically accessible members of the Association of Anaesthetists (all grades) were invited to participate in the study, and 3884 usable responses were received (38%). Participants' characteristics and work-related details are shown in Table 2 . Of the 3884 respondents, 1308 (34%) had a formal diagnosis of ULD, with cervical disc prolapse/degeneration and rotator cuff tendinitis the most common single diagnoses (Tables 3   and 4) . Overall, 427 (11%) conditions affected the neck, 555 (14%) the shoulders, 230 (6%) the elbows and 257 (7%) the wrist and hands. Three-hundred and five (8%) anaesthetists reported non-specific conditions such as compressed nerve.
Initial analysis of possible risk factors found a significant association between a diagnosis of ULD and the following: age; years since starting anaesthetic training; height; weight; BMI; having children (independent of respondents' sex or the number of children); and right-handedness. After these factors were further analysed by logistic regression, age, weight and BMI were no longer significantly associated with ULD (Table 5) . Although the association with height remained statistically significant, the difference in mean height between those with and without a diagnosis of ULD was clinically insignificant (1 cm). Treatments received are shown in Table 6 
Discussion
A third of respondents had been formally diagnosed with an ULD. If all were work-related, this is a far higher incidence (particularly for neck problems) than is reported for the general population [2] . We are unaware of other studies that are specific for anaesthetists, although high rates (mainly carpal tunnel syndrome) have been reported in dentists, anaesthetic nurses and endoscopists [3] .
We found that years since starting anaesthetic training, having children (irrespective of respondents' sex or number of children) and right-handedness were the main factors associated with ULDs in anaesthetists.
The association between years of anaesthetic practice and ULDs and the lack of a persistent association between age and ULDs would support the contention that ULDs among anaesthetists are related to exposure via their work.
Task-related risk factors for work-related ULDs are well documented and include repetition, working posture, force and duration of exposure [4] . A US review of epidemiological evidence for work-related musculoskeletal disorders concluded that there was strong evidence for a causal relationship between posture and neck or neck/ shoulder disorders [5] . There are also known associations with environmental factors, including psychosocial aspects and some worker-related factors [4] . The nature of the anaesthetist's job poses a risk from poor posture (especially during airway management) which may be exacerbated if the trolley/bed is too low. It has been shown that less experienced anaesthetists are more likely to stoop and adopt a less ergonomic body posture during laryngoscopy than experienced anaesthetists [6, 7] , potentially putting them at greater risk. If such movements are repetitive, prolonged or forceful, there is a risk of injury [8] .
Videolaryngoscopy may be associated with less risk of musculoskeletal injury; for example, the GlideScope â , has been shown to promote body positions that are less likely to put the operator at risk of musculoskeletal injury than the traditional Macintosh laryngoscope [9] , and requires less physical demand with reduced muscular activation [10] .
Performance of other key procedures such as spinal anaesthesia can also result in suboptimal ergonomics, one study [11] demonstrating tense body postures, extreme degree of rotational movements of the spine and overreaching for objects, all of which can have long-term physical consequences.
One might expect that having children would be a risk factor in the development of ULDs, since parenthood (especially new parenthood) involves a lot of additional lifting and carrying. Although the load lifted and duration of exposure might be greater with increasing number of children, we did not find an association between the number of children and ULDs in our survey. The lack of association with sex suggests that either there is no effect of sex on the development of ULDs, or that there may be different risk factors affecting men and women that cancel each other out. Interestingly, a cross-sectional survey of office-based employees using self-reporting of symptoms (as opposed to a formal diagnosis of ULD) found female sex to be a strong predictor [12] .
A particularly interesting (and new) finding is the association between right-handedness and ULDs among anaesthetists. Although an association between righthandedness and neck/shoulder disorders in Iranian office staff has been reported [13] , most advice about the risk of work-related ULDs refers to the increased risk posed to lefthanded workers in environments designed by, and for, the majority right-handed workforce [4, 14, 15] . We suspect (although cannot prove) that an explanation for such an association is the ergonomic design of the equipment used by anaesthetists and/or the way it is used. For example, during laryngoscopy, the laryngoscope is held in the left hand (the non-dominant hand for most users), whereas the right hand attempts to pass the tracheal tube. The posture adopted to perform tracheal intubation is typically a Other procedures (e.g. nerve blocks) can be performed using either hand, although they tend to be taught by righthanded people, as the latter are more numerous. It is often stated that because Boyle (renowned as the originator of the original anaesthetic or 'Boyle's' machine, among other achievements) was left-handed, he placed the gas controls on the left side of the apparatus that he designed [16] .
Modern anaesthetic machines are more flexible in their layout, so that this particular layout may not be a consistent feature for much longer.
We were unable to determine a background frequency of surgery for cervical conditions in the general population from the literature, although the 10% incidence of surgery (95%CI 6.7-13.3%) in our survey does seem high. It supports our anecdotal experience of a high incidence of surgery among colleagues, which was the initial prompt for this survey. The age-adjusted incidence of cervical radiculopathy is 83 per 100,000 [17] , so we might expect 8-9 cases in our survey (assuming a 100% response rate, and 75-90% of patients with cervical radiculopathy achieve symptomatic improvement without surgery [18] . The reasons for a higher incidence of surgery in our survey respondents are unclear.
It may be that the figure is an overestimate through a biased sample of respondents; it might represent a greater severity and/or higher incidence of 'red flag' symptoms among anaesthetists (actual or over self-reported); or alternatively, it may reflect anaesthetists' ready access to surgeons and thus surgery -although the enthusiasm for seeking surgery may conversely, in some cases, be dampened by detailed knowledge of what the surgery entails. We are unaware of any research into the factors affecting how and when anaesthetists seek surgical advice and/or undergo surgery.
It is difficult to draw conclusions from the reported days off work, since doctors have among the lowest sickness rates of all NHS staff, along with student nurses and midwives (in July-September 2017, rates of 1.20% and 1.04%, respectively. The highest rates were for healthcare assistants and other support staff (6.11%), ambulance staff (5.42%) and nursing/midwifery staff (4.66%) [19] ). The reasons for this are multifactorial, but are possibly related to the bio-psychosocial nature of sickness absence and concerns over 'letting down' colleagues and patients [20] . A survey of medical and midwifery staff covering labour ward found that two thirds had suffered musculoskeletal aches and pains during the last month, with over 80% of these taking over-the-counter or prescribed analgesics while still presenting for work [21] . The impact on patient safety is of concern. Upper limb disorders may physically prevent anaesthetists from performing necessary tasks or force them to modify their technique from what they would deem ideal [21] .
Anaesthetists' occupational health may correlate with the incidence of critical adverse events they experience, and physical problems can impact psychologically and vice versa, amplifying the problem [22] . Work-related stress may also affect performance [23] . Musculoskeletal disorders and work-related stress are addressed in two of the Health and Safety Executive's three health priority plans [24] as part of the Government's Help Great Britain Work Well strategy, which aims to improve the national health and safety record [25] .
There are some limitations to this survey. The response rate was 38%, making it difficult to state for certain a true incidence among Association of Anaesthetists members;
however, for a survey of this size and nature the response rate is higher than or comparable to that in similar studies [26] . Spondylolisthesis/degenerative change (31); facet joint condition/pain (10); non-specified back pain/stiffness (10); non-specified spinal abnormality (10); spinal fracture/injury (6). f Non-specified tendon damage/tendonitis/tenosynovitis (30); muscle spasm/weakness (28); muscle tear/pain (9) . g Tennis elbow (8); non-specified fracture (7); non-specified pain (6); non-specified condition or location (13). 
